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ABSTRACT 

PURPOSE: To extend the life of a semiconductor disk having a flash memory 
as the storage medium by providing a memory controller for read/write of a 
data memory area, an alternate memory area, and an error memory area. 

CONSTITUTION: A semiconductor disk 1 is connected to a host bus 3 of a 
microcomputer 2. The semiconductor disk 1 consists of a microcomputer 4, a 
memory controller 5, a buffer memory 6, an error memory 7, and a data 
memory 8. The memory controller 5 controls read/write of the buffer memory 
6, the error memory 7, and the data memory 8 by an address 9, data 10, and 
a control signal 11. The memory controller reads information in the error 
memory area and reads /writes data from/in the data memory area or the 
alternate memory area in accordance with error information in the case of 
the normal data area or the abnormal data area respectively. Thus, the life 
of the semiconductor disk having the flash memory as the storage medium is 
extended. 
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1 

**yfg«k. 

xlEr-** * U O d tx5-k toft?-** * U <0 
tt8**y<0TKUX£x 7 -ffifflk LT*-f 6X7- 
*f«k*1TU 

±I£t - ? * ^ y fttt k * U 88* k x 7 - > * 'J 

^w^smf L&tf»s ii^s-tfp * * y 3 y h o- 

£Lfc*£K. x^-of&£U:ft#**';fBi&DTF 
Ux£x 7 -fil$8k LTITf-fcifcSrlWSi:-*-*^* 
fa?. 

[ffc£JJ!3 1 UfcftJB 1 4 fcli2fe»W*#T -f x?(c 
T, 

i7-> * y «(«^X7-«f8S-S^K6 £ k . 
X7-ffi«tJ:'3. 7*-^ J tyflW4*jE«4k*l4T 

fcU**&**ti&S£k. 
±E75x^a^*y»i, 

r-* sriett^-ST-^^t y ««t , 

r-f* * ';««cOX5H)HBSriMt-f £x 7 -* * 'J 
Ifttfik, 

fcffUSoBfflfer K ux k g*££tt-t*>Wkttf8SI« 
k£#**£k£1^k^£4y«*T<x?. 
CII!*«6J ^^-x^a^tySrlEtttt^kLfc^* 

7*<x?fc:*$vvt. 
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T. • 
R<OT-***y««k. 

X7-k*^fcx-*.X*y*««:tt3U xld«*B« 

tcstjeu'csttfewt, *3&*>tt#**yff?«k. 
io zmnmtkr h px k«*^ t«8€fli««« 

k £lT*-*> i k Sr^ak-tft^frr * x? . 

y««kftS;<*y«^S*£*rafk Uc 
ik Sr«fSk-f6^<*T -f x? . 
[M#*8] IWWIl, 2. 3. 4, 5, 6£tti7& 

jjax^-^tyfwwt. x5-*>a&w:fWM*y 

PWOX^-iWHSfc^-fiikSrlMRk^i^fltT* 
20 -rx?. 

[!*#« 9]757^t'J S-Ififfi«*k Lfc¥a<* 

Kr < x ? (d^*«ffcofctf><o&ftfi^k 
<t^Srgtf<t* £ k «rt$8k ^^frrV X? . 
[M$fllO]M*g9Efta. 757ya^t^l! 
««ttk tfe*»*r X^tCiJV^T, 

k. 

30 S^JtfcilSi&^SriiE^NI^T-fX^fflW^Kiaft 

^■h^mm **rf s £ k *#fakf *¥i**f < x 

9. 

«cr^X?tcfcV%T, 

xk. ifE^^T-fx^tsassns^xhv-xrA 

»7r>( ;K0«^i#ft-e*> t -t ? ^^-f Xk ^->f 
XTft&^kSrftak-ri^frT-fX?. 
t»««l 2]»^U 2. 3. 4. 5. 6. 7ttz 
40 I48ia»£0^ttx*x?fc:fevvt. 

±i£f<»^tyfH«coS*l±, ±K^-^*UfWW> 

3 ^J6^^n^-«toia«f £ k * mkb-i-t 

¥*#T4X?. 
[0001] 

[sauionfflMf] 77 y ^^ty^iBttjK«cfcL 

[0002] 

50 [«3|W)tt«] ¥#ttr ^ X^O«|*:k LT. D 
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3 

RAM, SRAMtfm*t>tlX^b. DRAMifcttS 

r am imK^mftT < xtwustir < x^wt** 

DRAM. SRAMfcMWtJttD-CfcO'Wf-y-^ 
vtTvTtf&BTklZk. DRAMIi**yy7P 

mmm&vjX'b z t 

* J fB#&<OT?--/rffl«#DRAMJ; 0 fc/h3<T*$ 
[0003] 

[fWJBftLJ^fc^ISS] 757ya>t'Jllf 
-^tOBE^ajUSDRAM^SRAMtPlttt/^ 

•7- KUtfcOJ: d », ^T-^»fiT'^ai L "Iter 

mmnmz'ttix^z. 20 

[ 00 04 J m£*8U<Oi^T-**>M*# 
[0005] L*»U 77 •/i^*y£¥3H*T'fX 

a .X t »J OftJgC) 7*D -y ? CO A 7 7 •/ >- ^ * * U 

i.m»<o»s-igi.&"rffitt*^v\ fie-jt. «s«o7 30 

[0006] *|fclflcD@ Mi 7 7-/^ty 

tii&mi-tzkkfit. 

[0007] 

[iiB*iKi*-f *fc*><o#gt] _k£B«*ii«**fc*> 

7 7yv A ;**y*etrattfclfc¥**T<X? 

tiJWt. ±E77 /^3.pttyii. 7*-^*Ettt«> 
T-***y«8fc/jJBT-*.**y«0x?-i:*o 40 
fcSttfi*ftS-$-*ft8**y«tfl:, ±|£T-^*y 
<0 o *>x.5-b % ->tz?-9 J* * u wftsy * y <OT H 
PX*X7-ffi«i: Lt*t4x5-^ty««fc** 
U ilBr-^tyiHafcttS^yHtffcx?-* 

* y ««^<o«*ai t jut* &***t * 3 * * y a y 

[0008] 

x^fcfcvvc. **y3Vbn-7liX7-**y«[« 
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-***y*Wb!ra«*fc*<iT-***y«WL ** 

*t mm** y*«^«*<f L*fcii«§a**ff 

3. »*&*B*t;:fcvvc. X7-#»£U:*&tt, ft 

s^yfBiftossfcafcau 

3 Strict. X7-<^o^ty«K<0X7-flI« 
[0009] 

[sat«] a i £*%wco~9mM<r)inimzivrf. m 

X KKX 3 . *m&T <f X? 1 3 y 

4. pt=ey3>-ho-75. A'77r^t | ;6, x5- 

lir-^^^ystx^-^^y 7c#^at?r-^. 
^{iSj^iuuc7*-^*-i$iettt-cij< y -en* 
*»#* J s«^sRAM«rfflo&. -f-^tysw^ 

T. #*fcr-<X:7<Df2ffi£it(i3 2MMW hT'*>6. 
17-^ t y 7 li 5 1 2 k iU h<T)7 7 v is a-* * 'J £ 

^*y8i:X7->ty7liif^tt,5 1 2>U 
co7Py^-CSSii^$-fi^ot)<Oi:-fS. ?^3^4 
li*X h^'X 3 A^W^SrSJtKO . ^<o#^tfif-7 
T^tyn^ho-^SS-SiIWtS. y^ynyho- 
75{iA y7r^^y 6. x5^t'J7. t-^>* 

y8toa^mL. mz&*ZTvux9. f-^io, 

i: r- ^ ^ * y 8 (^H* t. #S>5r OTCl ix<> SO W"T h . 

[ooi o] 02^X7-^^'; 7<z>* ; ey7«y7V)09 
s-^-r. ««fiX7-fli««si7 1 , m%ttwmi 

2. ft#^*yiS«7 3030(r)««*^^S. iflfe 

tfbh. X7-«H»S«7 liif-^^yscoSTD 
>y^(3»«-rsx7-tt««riett-r6«is-^ x 7 -« 

«li7o -y 9 £X7-#*V ^liF FFFhTSL. 

x^-o^^if^tifts^t y <07*O y 

ttfflflHWS«7 2 lift©** y«*7 3£0*ft»7- 

Ti^v^no-ca-t. co««<oo<ob'-yh«:a-r 

ifctcJ: Ol^^tyfiW? 3«>2S7*n-y**Jio*t 
Sik^S*. f»^y««73li7 t -^ ; Ey8 
<OX7-fc'Sr7^V r D>y^^ftS1-*««f , 7*-^^ 
*y8fcR«^5 1 2^>f K07*P^^Tfl|j£t. -tft 
* tl07*n y 1 20 0 00 h#KW»fe*#tlft» 
7oy^c0*#^-Ptt&fcWfc-r*. 
[0011] »t*P|C0^*T < A9 1 <OlWtCOV^ 
TKWi . «t0{c*xwsx3*»4.7r^;kr-^o 
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mmi>mr>x<i>. mm* R*ajL«rtT$37r oT20 5fcfcvvtx?HWBo«ooooh;&w-ft 

4>l7 : -9<0Tri*-isa>m*B&T< X9%Xb #**y*«7 3<0ftS7-o>y? 0«>T-**iB£U 

Hft^-fe 7 h 9 -y 9 £*l*:*£tctt 2 0 6 fcfc V <<* 7 r > * U 6 <T)7 r A £ft 

Zti&T-9** »J 8<9&87Kl/XK£SW-*&J»' #7*nv ? 0^*SStr. <Wc2 0 7fcfcWCT-** 

SfflTJiWIMfcOfctf). *XhA'X3AW5«07o *y8ifcl±x?-**y7^#&&*#jE»fcfT$: 

^-^ 3 yffi«ttT-:y*X*y8«o7u>y?##i:'*- i>JX7t*»ffa^x y^-Ti. 75-yS'x.>t*yC:feV> 

*•? 1 00CtJ^T*XhA'X3A»/c>^^ii3t7D«y 10 *HR£tt**:%£-C*>$. 20 7Of-x<y?£*5WtjE 

^S#c7)X7-ffi^x5-^^U7^x5-fll««« 1!W:#^a^*^^ix-rv^«^tt*Xh>N*X3*^ 

7 lfrt>%L*.th. Mx-lifvy? 1 5rS?^ai-^^l± 07T>f^r-^«§ii*^0«Sltt»T-f h. - 
x5-^t»J7<000 002h#tfi. 7*Oy?2ttOO * v ? fc&^X&$&frtfXfilZX'£ti:fr'> 

0 0 4 h*i«t 9HWIt M» * . *(= 1 0 1 fcfc ttt&tt 2 0 8<o#JBfc: <fc Ox^HHiOJEiL tt#7 

*x 7ny?ltf>R*ilJU>*£, I7-It [OO13)05tCX7-*&«O#l«£?jrr. 2 

$JiFFFFh&OT'7Dv?lJi:EffiTfc f h 7ny 0 9CfcV^TX7-*tU 7<Aftfflffi$RfS«7 2<9flWfi 

7 2<0^-X5-tS«{±0 0 0 0 h£tf)T#tJKT'*>l>£ ffi«£8t*fc 9.21 0tCi5V^ttfflfll«*»^*ffifflO 

ttfhfrl. ra 7 ? l<DJ:5tiE#=S:%&til 0 2t fW7n-y?*«*. @2?li*0*»fe3t*-y H><1T 
JS^Tf-^t'JS^O'/^lK 5 1 2/nM htf> 20 m^Tti*). &4 h* y M-&*>*>ttg7*n >y ? 4 
T-?£ift*fc 0. 3j-«Xh^'X3^lKiS-rS. 7n-y? ft->T\ #£3i*x5-*>?& 

2£7)J:9(^?R : 5r7"o y^o^il 0 3C^V^TX5 4Lfc7oy?</}ftmi^7n-y?4TlT$:'5. .to 

-ffifgO 0 0 0 0 h #£H- ftS* * 'J M« 7 3 c0tt#7* T . 2 1 1 £fc i- vCft#7n <y 9 4 »f-^ I . 

p 7 ?0K5 1 2^4 hOr-^S-a*i;0s 21 2tC*JV»T^-y7T^ : ey6^7T-fA^-^tft 

>n'X3MkHH-&. iiTX^-^^U 7fcr-^^ ; t #7'o-/?4(Z*f'S,tf. mz2 1 3fc;fcVvCX5Hf 

US^AIiJtatJf^xh^xS^T-^^i^t HHiiS7 10o^#£&*x5-<offe£U:7ny?<D 

'ja^hD-^S^'fay^Jfill-SJ-fTtf^d. w x9-flH9$-ie«U'C*l.^ny^SrA<y7r^ ; Ey6 

^id£7 7^T-:y**ffi*fc*lJftti. Bm>7a KIkS**. 2 1 41^51^7^* 'J 6 

v?*K*ffi*1Ncx?HMI*a*i:0. SW^T-D CIBt&UcX7Ht«£ffU*x?H«8£«$«*. 
•y^^ES^t'p^x y^^. jE*^«^lir-^ 30 *. 7*o •/ ? 10##&*x5-<0i§£tt0 00 

^*'J8<07n>y^, £#&*£ttft#**yia«7 3 0 2h#JftcOFFFFh£ft»7oy:J'4<07*ny?# 

<r>im7ov?*mz-kl. #0 0 04hK##«i.&. *LT. 21 5£*$vvtx 

[00 1 23 actc*XhAx3*'<c>7r>f;WT-^<0« 5HftRffl&7 \vmtoz.1fi&&%7uv ?<0t-?£ 

^^•^ay4ff)9m^mi:f^t. v>f 3V <Ox^-flW8fi«7 l<07u-y:?"\#£jitr. sfcfc, P 

4li2 0 0fcfctvt*xhAx3*W^*&*U>7T'f «C2 1 7Ci^vt«fflflft8fB«7 20>7*D7?*'*y 

*f-^^^/7r^t'J 6MK&f I, Ztdiyy-v 7r**'J 6 H(£3X L , 2 1 8fc*JV>T^HI«fcfcfW 

y-x-X* U^^$^)^ftajLtlt /, ^HBI* J * > * l 4 i: LT«v^tt»7o-y^cob'-y 1 

*Xh^xA2<0^^ia*li«S-*SJt«>{C -C-L-C2 1 9ttJV^-C«6ffl««««7 2<07o-/7«T 
tf=5r3. <JCt20 1(cfcV^-C»#3i*S:4f : 3:37o-y^ 40 -f&mtt:®. 22 Ofcfc^TAV 7x^*^6 (0 

^tOx^-flHi^x^-^tU 7<0X7-fl«8«l«7 r-^*ffifflfll«fi««7 2<07n y filt 

l*>feSJ*i:S. a*[tit^t3«t:2 0 2C«V>T:x COX 7 -55S^f«TX ^ -7o y ^ Oft#7P >y ^ ^ 

flHttiFFFFhfc<DTEtt<07'n-y?Tfc*h 7o-y [0014] *fi»f ti2 0 7Ki3V^*#ji*0 

^ 2<7)X5-fll«tt0 0 0 0 hfc<0?!l*£7o«y ^"C -fx y^W*ff^rofc*«2 0 3fttf 2 0 5<D«*f0»:<0 

7a.y?i^77-f/Ur-**»SStrfteliIE «iat:*jv^il**^«fcfT^*>*U:*»^d*^^x-y 

»^7n y^"\<0##ji»:5:^)T2 0 3t:*JV^-C-f-^ ^^JniTtiV^. i<0*^t)2 0 8OX5-«a*ff 
>^»J807oy^lWr-^*»l*L. 204K*iV> 

T/<7 7 t*=E U 6 ^ifl«LT*l»7 r >f ;Pt-^ Srr [0015] *«T»iX5-^ * 'J 7 fcf^^* 'J OW 
-^^y8<T)7 , D>y^l^»#atf. 7d-/^2^> 50 7 3 tx5Ht«fa«7 1 ^IftJtfciHiSfKO^* 'J^-y 
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7-* * »J 7 mm %h<r>T* -/ rafcOffBStftU 

[ o o 1 6 ] memftmnr-f y 8^* y -e 

•yT<O<5!^07tc^. 07tc*tJ: dtr-^*'; 

8«rH39Htflr»««8 1 . X5H«HKS«8 2 » ft#* 

*y««83. •7 r -*««84<O4-30){BI£fc4Ht&. 

ftS**y««8 3l*f-*««84<r)X?-fc&ofc 

ro-/^«-tt^f4««T. X7-tSW82(if- 

?8«84<0&7D-y?<OTKl'Xti|«. 

*BS8 2<07o »/?#x5-tf>i&£{±ttS7oy 7tf> 

MHbfNMM8llifttM%yff«8 

FK*.k£*£f2«LTfc<ffl«T\ 
'JOTFl'XflHBiEttLTtK. x-irij^ttf'-r 
X^tWJHtfi k 5 K«I<0t«)»HkflttBffl*8 1 fcttt 

* & z. k * y «w s 3 s ^ i acsj&r 
[0017] ita&mmmttvzwmth. 

4 8 tz^t, W<X 3 tft>itT- 9 

v^f 3y4li3 0 0KfcV^X7-ffif8ia«8 2*»<s>x 
5HfMI*R*K4. x5HMBOTFbXli*»Hfcfl» 
*8«J£8 1 <OX7 -ffifSBBter KWXk *X h AX 3 *> 

v^«*»«wll , c»*. mum 

«I7 -tiHBGfl&T F 0 0 0 1 £ 5 1 2 U: 2 0 
0 hafitoOT H UX"C*4 . 3 0 1 ISttWC 3 0 
0 Lfcx 5-ffiffiK*«&r 48}87o y 7 Srjff 

uywf-r^oy^s^ocoJSB^ttx^-flHg 

#20 0 h^r<0T2 0 0 h £ 5 1 2fSLfcT-:?«88 
4tf>4 0 0 0 h#ifc&>6flt*fc*-t. *fc«*£-$-70y 
^#^*<2<0*^x5HlWKi 1 0 0 hfcWMWM* 
y«W8 30)20 0 0h«fi^tt»^. ,r<oJ:-?fc 

ttmutPHNfaPte* *r-***y«>»arF 

W****WC, H3cofSttWkj|*9 1 0 1*0x5- 
[0018] 3*»<?,#5 ii»f8^«rg(t 

'tt3*64:l&*l£7 i -4'*ff&i&tr. ttt=K»£L 
fck P0«fc»£atj7 a «y ? «0X5-fll«Sx5-flBB 
®«8 2j&»£R*rt£-f. *LT4 0 2fciJ^Tft*fc'L 
fcx^-IWg^^*^ iitr^u y ?<rm®TY vxm 
*U *C0ftg7FWXC07Oy?C97*-:? 
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6. -tLT4 0 3Kti^TA-y7r^ ; ty6WE1ILfc 
»S&*T-**4 0 2t^Lfc*«7l«UX#»* 
U80>7*n9?"4tei&tr. «ti»*a»4 
04£i>WC4 03 <nm% a»jWEffcfcfr i S:*>ftfcJ&»f- 

Tt 4#jE«T£tf>o*:i&£tt4 0 5*>x5-jSJI£fT 
5:5. X7-SPI4 0 5-CJi»§a*x?-k*^fc7 
D-y?*>ftg7o.y7«:tt«U <e<*ft#7o.y?'\# 

sa*-?-* * ew & k*fcx?Hf»k*o*Htft« 

10 tJBWft. i-f4 0 6{c*s^Tt«»fl:1WIHBl«8l*» 

^fts^ty^^THuxsK^aitf. f«M*y* 
ttfflr f uxofc#*r u>ftS7 , o y 707 fwi* a 
f . <«= 4 o 7 (wfcv *xm* * y *«fflr f vxa«si 

-f7o-y?<0T-?SriB*-f4. 07<OMTiilO4h 
£5 1 2fgLfc2 0 8 00h#ifc<a7n«y?£}lI(*t 
h. ^4 0 8tfcV^T>'<y7r^ J Ey6<0##a*T 
-r?Sr2 0 8h#«!C07 r O y^#5aO. JXJC40 9 
tcisur##ii»X7-i: ■&'>fzx.7-fflk<r>7v -/ 9 
<r>=f-9 $rX7-1tffi<iR«8 2 *»M»WR-jT><-7 7 r 

20 *± 'J 6^sl6£-r4 . ISSL^X7-'H!l8i±4 1 Ofcfc 
^TfrL^x5HS«t:®H-4. BRIlMitf 7n >y 
^ 0 ^<oa » ji*x 5 -o^ti^n >y ^ 0 £>x 
«2 0 0 h «r«r Uv^ft#ra -y 9 W h* l^Xfl|« 1 0 4 
h^#§gi.4. *(24 1 lfc*5Vvarei«rtf£3x 
5-W«««8 2^yo y^7 f -^*iH*U, 412 
tcfcv^-C a* -y 7 y 6 Lfox^-fl|«$:X5 
-flN»IB*8 20«jixS:lT^a <y ^^»#atf. 
^(C^ffiftlS^ISiSS 1 OftST-D y l*m7 V VX 
vmtittf+cotdt). t-T 4 1 3££tvrtMM:flHM| 

30 «8 1«f-?^ 7 7r^'J -fU 
T, 4 14CfcV^TteaLfe«J»Hkffl«<00^^^^ 

y*«fflrKu^«offi$-ijia»-r4. ^<oiitt»:iii»# 

iiAX5-j&»H4iL^J»^t:»f Uv^t*7*n y 7<^T K 
VXtmttth. **=4 1 5fc*3V>T%J»HbW««W8 
l<0r-:y*$:iH*U 4 1 6fcIi3V%TA-/7TP<ty 6 
W«5Ufc4^ffifB**^fll«««8 l^*a 
tf. tU:<^)iT«*a*&Vx?-««|Sr^d. 
[ 0 0 1 9 ] tit. *flr?lift**« y»*8 3 fcr- 
^«6fl8 4 tt«i* #1 1 W&)*X'3> 4*<. t^SftflHR 

* y ««8 3 k r-^««8 4 t>M 

[0 02 0] iO«tC. 75-yyj.**y*EWtftk 

[002 1]»:K. HI. 2. 6. 7<vmfflitztnf& 
m**»m7 3. 8 3kx9-flNBia«71 v 82 

50 [0 0 2 2 ] t-f , «#^ty««7 3. 8 3<0«M 
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9 

freU7-**«ll8tt32llBa3*. FAT&tfr 
■fP^h'J-««fcLT12 8kBffl^Si:-r4. CIO 

ft8^t'J<S«7 3. 83iCl2 8kB03<gK 
3 84kBtf>£*$-fcftff. FATfcr< 1^ h'J-fS 
ttWCtx^-fcfcoT t> 30lt^#i*n>rffit=5:S 

^*T*x?l<D*f8rti4fgk:$:&. 
[00 2 311M. ttS**'Jffl«7 3, 83ttv'J 10 

88 3 fc LT 1 2 8 k BffiWt o*«T 2 <g fc =5: 
6 . -<R{C{± F A T&Vt <V?Y>) -m®<7)i-KX (C 
tJV vr •SUi'aWfcfrWi.* £ fc te*U0T»t8>ttjS 
fcfltffcfc-fSSft***. w*Uitf^j<t'J®Jg7 3. 
8 3cOS*<OB3ffc#i&. 

10 0 2 4] &tcx5-flWiK8«7 1 . 8 2C0S4 Co 

3o#yQy^#^«aw*«w*7 f -^*y 8<D 

'Jfgi£7 3#7 6 87'0'y? (384kB) . t-?* 
*U8#64k:7ny? (32MB) hh<?>X\ 768 
*SI*1 Ob'-y htf>TFl'X***64 kfl^e«*2>g 
1, 8 0 k Bl±^< fc fc«VCftt . 
10 0 2 5] H7^Hl5fcf«cO«^Jix9-fiHR««8 2 
fcttftft* * 'J ««8 3 1 MtT-?mm 4 <F>?U y 
?##£iE1t-f £88£T-:?fi«8 4 <0^o y ? Wt 

■mx-h h . *mx'it<m* * u ia« 8 3 c 2 5 6 ?a 30 

v?, x-*i»&84£650247'a-y??:4i.TV* 
&WT\ 7tl I 6b*y K </)ffi$R£ 6 5 0 

2 4 ®ftmm-&%Mtf<mx't>& . 

[0026] ttffifflUIW 2t$J:l^j»HfcflHWi«8 
lli»9**»*«93T*. 
[00 27] £ilfc&1t«lr4Ht*fcStt77<yS'** 
* 'J <0«Si.#fiT*&^a ^ ?#ft-C#»t* fcffl£# 

[00 28] £«i5C*W»Cj:*Ltf. 757^ 
*U U 2%WTcOS*S:x5-ffl«S« 40 



»«H 1 5-204561 

1 0 

71. 82^ftV^*UMM7 3. 8 3tCfflV*4«Ifc 

* U«M7 3 . 8 3*>8m*HK»tftf . *o£*fft*$ 
[0029] <Kfc, sfcXhi'XT^fc^SflcT**? 
^fA2liK-yt/l-3>tA-^- J ?'7- KTU-fe y 

m&mtthxxx-hi. -muz. m$s.T<x?z® 

tot*** h/<X3fcliSC S I + 1 DE4 ^-7i 

AX 3 WWW «. fc -f X? ?4>6¥*Wr -f X 
[0030] #3**7* -fX?l£SCS I^IDE-fy 

5 -/ Is * »/ <07 r o v7C?Kk£ $ fcffl&T* -f X 90*. 
^cttJES**^*'**. *fStt0tm7n-y?i?- 
-f**5 1 2><4 hfcLfcjP. ZtUt®&r <X?c0-t 

WtXi*) v ^te&fiftSKa 
7n-y?Sr l-fe?*fc ITJBbrtttRH&tvP. *Sv* 
*^CJi7'D >y ? ^ < o*K0-b 7 XfciHft «t 

•y KtoWS-f* t>*H*7? * S'x** Sri&aWtC h 7 
•y^^-y FWWi)«ltfJt^. mttoVVX* 

x?##tf>i8rtS\ «^.Jrt-^-OiW«=5:fc'OKrafc8'J 

[0031] rieo^ i naa-f ^ x^A,<o«r^fc -e<o 

[0032] 
[&1] 
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T0AC.O 4 t/w & y y ✓ 
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rormai iracK 


A -7 v ik IT jfc>h eft f 7T 


'J t'JSI 

4lft ^ t — V £ II £3-ts£ I - IX 

fl£tt;rr* 


6 


Seek 


JB At C 4 Ww T S \t S ^ ^ v» 
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Executft Drive 
Diagnostic 




-7 ^ w - at 3=- II 0) 

* + \l ^ A ^ w V V^^K'A 
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8 


Ini t ial ize Drive 
Parameters 
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Read Multipul 
Command 


astir? *<dk;m** 


a*tt 
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Write Multipul 
Command 







[00 3 3] C*lttlDE>f^-7x-X^0fT«> **&attj&'«|M3&4. 

4. *lfc:*HvtNo. lfcit/No. efcPvyKOiF [0 03 6 3 SC S 1 4 >*-7 x-XtCO & I D 

-CCOftatiftb&vi. ifc. 7?yioL**'.mfltft ~7x-xti-mida&tti*<SSfc:ffi*. L*>U 

Ti^fX *) iX7-$WteK£ft^fctf>ECC*lft»t SC S M x*-7x-xfclitt*T4xn:WfcJl» 

isfcEtfSrl.*. Read Verify S 40 fcr 4*?*fcl&^iI*>lMtt^£fc*>, 7r4/W 

e c t o r^ijaaS-ff^V^. -etfXftcOfrfrU:*l 8«K(<0lfr*ftjR£JiH-C:fe9 . -f X? 1 i 

[0 0 34] aitfc^TJWl^frWrV^f jWt**. fit. 3»IWctt^7^X?fcBU.A4H* 

5^ X7 lTfcp5lttfc:«!Bi*£$S-i-i>. "*-$ri>^ z>*&. 75*yx>*yo7 , oy?iMXIifa>'U h 

HN*X3*»<b^iifK»T^X^fciNi«t7 f ^X^10 T{>J:<. 75y^x^*U<017'Dy^^Hr^^k 

ww%^xiM>?-7x~xiM&. ixmtiuixw stfe. Hi*}J:via6<oiot«r 

[00 3 5] iJLh^)idfc:aE«7 r -fX^^>^-7x 7fiLtev4 3>4<mm. 03. 4, 5. 8. 9<07n 
S^ttCiO. O»T-fX^*>fei|i»*T-<X^lA,(0*50 [0 03 7] xfc. «»<0I C^-H>f V^-7x-X 
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OMb IX JE I DA^PCMC I A#J>6# V 

<o¥»*7*.<*?i£ic#--iqi:U ^y^-7x- 
JE I DAittiPCMC I Afer!dilS$«t4«* 

[0038]«aT4*?fcH^LT*fti(*7 f .fX?l 
ODfffJfr^li. * 1 izjplfiX 1 £*m&Ti X9 1 ff> 

ItattjWCv^-CECC^i^^v^ 

[00 3 9] 4fc. aSK*iU757y^t'J& 

ftU SRAM-^DRAMcOiotCAyf y-t.fcl>A* 
•y^T-yTtfd^&VVli;, EE PROMtifc><Tfl|jE 

[004 0] *%*1Hzti^Xte. 75-/y^t 

yu. «Ro«*ic4»tfefi.rt>T. ut 20 

E0IHKdtJ& LTRtt6#ifc«fc&T-*.x * y 0W 

* * * 'J Wttox 3BB I JJB<^««fc*t* t 

TTUXfcfflU: «eitt««MM:flmiffW2: ft 
ZbbLXb&K ZtUZltM. t>t>tziz? yvi/x. 

[0041] £jfc. ft&fflC&tvrtt. X5-** yff 

MWftifcfcl/CfcAv*. lotfttf, T-***y 
««*)X5-fclR&1\ -ft-f-^^tu 

y 8«fc:x?-#3l£lfc#afc:t, $ *>fc 
x5-oi&SS:*T3£fc**r&ft. K#Ott:frJis r- 

K&\mx*:vm<wminizkX'*mi*to 40 
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[0042] **Sfc*iVvCtt, raM^um* 
HWtf>«*"C*ft£fci:LTiftV*. 

[0043] 

imwmi *mhz* 0.75-/ * y ^ie« 

«f*fc LfcaNWfcf* *7Cawt, ¥#fr7*.f*?c7> 
^Wr^tf-tvl ft. 
[HIBtf5«*=fl:KBH] 

[01 ] *Wft<rr-msm<r>¥mtoT < xthJ:V*A 

bz/xf- Annum 

[02] X5-^t>J 7<7>*W?yr<7)ffim 

[033 KMfLH^V'f 3y4©7n-ft- h 
[04 3 *&&M**>v>f n>-4cD7o— f- 

[05] 7>f3>'4WX7-^7P-f-C-V 

[06] *SCT<Dfl!iO-^MO¥»*T-f^^*5J:V 

[07] ^^ffi^sut^y^T-^^^y 8^%u 

V-y7-<O|&BJ!0 

[08] tt^LB^flU^WtW^^ 3^4070- 
[09] S*32*«aflte}£llffll?>74 3>4WD- 
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2. . 




3. . 




4. . 




5. . 




6. . 
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7. . 
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8. . 
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72. 
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81. 


• . mwmm 


82. 


. . x?-mm 


83. 


. : m**vm 


84. 
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00200H 
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0100 ggggTgjglZEgi 
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0104 (fW/t'JXgffiT-KuT 
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00200h 
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